Adiponectin expression in humans is dependent on differentiation of adipocytes and down-regulated by humoral serum components of high molecular weight.
Adiponectin is an adipocytokine with profound anti-diabetic and anti-atherogenic effects. Even though adiponectin expression is restricted to adipocytes, serum levels are paradoxically decreased in obesity. We characterized how adiponectin expression and regulation relates to adipocyte differentiation in a human adipocyte cell culture model. Adiponectin was not expressed by human preadipocytes. Differentiation into adipocytes was necessary to induce an increasing expression of adiponectin (359 +/- 64-fold, P < 0.001) in parallel to an increasing expression of adipocyte differentiation markers. Adiponectin protein synthesis and secretion occurred specifically in mature adipocytes and may thus serve as a distinctive marker of adipocyte differentiation. Addition of serum during the course of differentiation as well as acutely to mature adipocytes significantly and concentration-dependently suppressed adiponectin to almost non-detectable levels (to 9.8 +/- 0.03%, P = 0.0043), suggesting a strong humoral serum component of adiponectin down-regulation. This serum component is present in both obese and lean individuals with a tendency to a stronger effect in obese men and women. Separation by molecular size suggests that higher molecular weight (>30 kDa) fractions exert inhibition of adiponectin. Withdrawal of adipogenic ingredients from the culture medium also resulted in a decrease of adiponectin expression and secretion to 62.01 +/- 0.09% and 70.86 +/- 0.05%, respectively. We identified insulin as a critical component to maintain adiponectin expression with a down-regulation to 61.6 +/- 0.1% (P = 0.0011) in the absence of insulin. These dynamic changes of adiponectin expression and regulation with adipocyte differentiation are of physiological interest in the light of the paradoxical decrease of adiponectin levels and the continuous recruitment of preadipocytes for differentiation in obesity.